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SPEAJOER SYSTEM 



BACKGROUND OF THE INVENTION 
I, Eidd of thg faveTition; 

The present invention relates to speaker ^sterns, and more particiilarly to a 
5 speaker system wilh a structure which is able to reproduce high fidelity of sound 
frequencies. 



Description of Related Art : 

Fig. 1 is a sectional view of a conventional speaker system, wherein the innef 

10 space of the sound box 100 fonns an air chamber, at the lower part on the front side 
of the sound box 100 (the ri^t hand side in Fig. 1) an air dissipating hole 102 is 
formed for connecting the air chamber inside ^e sound box 100, and ?i speaker 120 
is installed on the upper part. 

The speaker 120 comprises a frame 122, and a vibrational cone 142 

1 5 suspended and mounted on the frame 122. As shown in Fig. 1, a permanent magnejt 
126 is provided on the backside of the frame 122. A moving coil 128 with coils (not 
shown) wound thereon is disposed at the end of the cone 124 close to the permanent 
magaet 126. In addition, a damper 130 is installed between the moving Coil 128 and 
the frame 122. At the instant when a signal of a certain frequency is inputted tp the 

20 Speaker 120, through the coil of the moving coil 128 there flows an electiic x;urrent 
corresponding to thfe frequency so as to make the moving coil 128 became an 
electromagnet. As such, the pemianent magnet 126 pulls the moving coil 128 
backwards (ie.,^ to the left hand side in flir Figure), and at the same time, the damper 
130 is extended. After this, the magnetic force disappears, tiie moving coil 128 and 

25 tiie cone 124 immediately bounce forward (i.e., bouncing to the right hand side in 



1/11 



Ref: 21335 



the Fi^e) due to the recovery force of the damper 130, and a sond is generated by 
the cone 124 compressing air in firont. 

The a^rementioned illustrates the principle of sound generation in a 
conventional speaker ^stem. The reason \^Iiy a conventional speaker ^stem has 
5 the sound box structure as shown in Fig. 1 is that dampers 130 capable of providing 
appropriate elj^c force inJhe ranges of fi:equency response of the speaker 120 were 
not available. Generally speaking, if the damper 130 is too rigid, it will make the 
cone 124 bounce back rapidly no matter what frequency of the sound generated by 
the speaker is, and therefore a low frequency of high fidelity can not be ^nerate4; 
iSlO and if the damper 130 is too soft, it will not be able to make the cone 124 bounce 
M back rapidly reglardless of the frequency of the sound generated by the speaker, so 
5 that the speaker will not be able to generate a high frequency of hi^ fidehty. As 
5 such, conventionally a ^)eaker 120 haviag a relatively soft damper 130 is generally 
Q used in a conventional speaker system, wherein the speater 120 is mounted on the 
2 15 sound box 100, By the action of the permanent magnet 126, ih which it pulls the 
£ moving coil 128 backwards, flie cone 124 compresses the air behind the speaker 120 
through Ae holes 132 of the frame 122. Behind the speaker 120 (i.e., inside the 
soimd box 100) iiistant air presstire (hereunder referred to a^ ^'pressurized air 
cushioii'') is generated. Such a pressurized air cushion is utilized to cooperate with 
20 the d^per 130, enabling tiie weaker 120 with the relatively soft damper 130 to 
generate a high frequency of hi^ fidelity. The ^rementioned pressurized air 
cushion is generated instantly, immediately after its performaiice is completed, it 
depressurizes through the aforementioned air dissipating holes 120 and disappears. 
In theory, in the configuration of the above motioned speaker system, when 
25 the speaker 120 generates a sound of different sound frequency, there must be a 
different corresponding pressure behind it, ^lo as to enable die speaker 120 to 
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generate a sound fiequency of high fidelity in each ftequency range of flie frequency 
re^onse. However, it is not ea^ to generate different pressurized air cushion in one 
^ecific air chamber inside sound box 100. Therefore Uie conventional speaks- 
system as constructed in Fig. 1 still cannot allow the speaker 120 to generate a sound 
5 frequency of hi^ fidelity in each frequency range of die frequency response. 

Furthermore, even if pressurized air cijdiions of different pressures can be 
geaierated wiftin a single sound box 100, it is diEBcult for the air dissip^ing hole 
102 of afixed diameter to make the pressurized air cushicais of different pressures to 
O disappear instantly; tiierefjore it is possible for Ibe next air cushion to be generated 
MO akeady prioi to the disappearance of the previous air cu^on. Jji sach a situation the 
a air cu^ons interfering with but not independent from each other; moreover, it is not 
^ only incapable of improving th^ speaker's ability to reproduce the original sound, 

r but possible that the sound quality of the speaker is deteriorated. 

Q 

£ This invention has been developed to resolve the above mentioned problems 

'■nlS- and its objective is to provide a speaker system that is capable of generating behind 
i2 its speaker pressurized air cushions cprresponding to each frequency range of the 
frequency response of the speaker, so as to have an appropriate as well as 
independent ^ cushion in cooperation with tbe speaker in each frequency range of 
frequency response of the speaker, and therefore capable of generating a sound 
20 frequency closer to tbat of the inputted sound signal. 

SUMMARY OF THE INVENTtON 
In order to achieve tlie abdve mentioned objective, the present invention 
provides a speaker ^stem comprising: a sound box with an interior divided into a 
25 plurality of air chambers, each air chamber being formed with at least an air passing 
hole connecting at least a neighboring air chamber, and an air dissipating hole 
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connecting the toiosphere; and a speaker retained in a moitatiag opening formed in 

the sound box, whieli connects one of the air chambers. 

Wbm a speaker generated a sound of higher frequency, the wavjelength of tJje 

air waves gfeneratedliy the compressing of the air on the back side of flie speaker by 
5 a cone provided in the speaker is shorter, and therefore difiusion of the air waves is 

weaker. When a speaker generates a sound of lower frequency, the wavelength of 

the air waves generated by compressing the airx>n the back side of the speaker by the 

cone provided in the speaker is longer, and therefore diffusion of tiie air waves is 

stron^r. By the aj^lication of the principle that the lower the frequent^ the stronger 
31 0 the diffusion is, the :^eaker system of the present invention with a sound box of tiie 
[vf above-mentioned structiflre is therefore able to generate pressuriiied air cushions i^i 

an instant in the air chambers corresponding to the frequency bands according to the 
+ sound frequencies generated by the spealcer, and throu^ the air dissip^ting^holes of 

each air chamber already-formed and actioned air cushion can disappear in time 
=£15 without interfering with that generated in succession. As sudi, pressurized air 
m cushions corresponding to each frequency band of the frequency response of tiie 
ii speaker, can be generated on the backside of the speaker and therefore the objective 

of the present invention can be achieved. 

hi order to fiirthei understand the structural features as well as the 
20 technological content of the present invention, please r^fer to the following detailed 

descriptiOTi with acc9mpan3dng drawings. It is to be understood that the drawings 

accompanied in the followiag are only for the purpose of illustration and are not 

meant to limit the scope of the present invention. 

25 BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a sectional view of a conventional weaker system; 
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Pig. 2 is a sectional view of a first preferred embodiment of tiie speaker 
system according to liie present invention; 

Fig. 3^ is a ^ph showing tiie relationship betweesn l3ie frequency of the sound 
generatted by Ae weaker ^d the pressure of the air cushion in the speajcer system of 
5 Fig. 2; and 

Fig. 4 is a sectional side view of a secdnd embodiment of the speaker system 
accotding to the present invention. 



m DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

ijo First Preferre d Embodiment 

5 Fig. 2 is a sectional view of a first preferred embodiment of the speaker 

rC ^stem according to the present invention. As shown in the figure, the speaker 
1, ^stem of the present invention comprises asoimd box 1, and a speaker 3 mounted 
rP on the sound box 1. 

^15 As shown in Fig. 2, the interior of the sound box 1 is divided by three pieces 

H of dividers 12 into four an chambers 14a, 14b, 14c, and 14d. In this preferred 
embodiment, there are three section boards 12 paraUely positioned at equally- 
distance intervals; however, tiie embodiment is not hmited to it. 

Furtiier, as shown in tiie Figure, there are aiir dissipating holes 18a, 18b, 18c, 
20 and 18d formed on a bjack side board 16 of the Sound box 1, each at a position 
corre^onding to one of the air chambers, and air passing holes 20a, 20b, and 20c 
each formed on one Qf the diviers 12 at a position close to tiieback side bo^d 16. As 
shown, there is also an air dissipating hole 18e formed at the bottbin of air chamber 
14d on a bottom side board 26 of the sound box 1; however, if the air dissipating 
25 hole 18d is sufficiently effective to make a pressurized air cushion disappear 
rapidly, then the air dissipating hole 18e is not necessarily required. Furthermore, a 
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Speaker mounting opening 24 is formed on a front side board 22 of the sound box 1 
at a position corre^onding to the air chamber 14a, and the speaker 3 is retained and 
received in the speaker riiounting opening 24. 

In the preferred embodiment illustrated by Fig. 2, even thoi^ the sdi 
5 dissipating holes 18a, 18b, 18c, and 18d are formed on the backside board 16^of the 
sound box 1 (the embodiment is not limited to it), th^y ape not necessarily limited to 
these embodiments and can also be formed on the left side board or the right side 
board of the sound bo3£ 1. 
p= Fig. 3 is a graph diowing the relationship between frequency F of the sound 

flo generated by the speaker of the speaker ^stem in fig. 2, ^d the pressure of air 
W cushiotfP. The ftmctioijs of spea^^r^stems according to Represent invention will 
-B be explained in cooperation with Fig. 2 and Fig. 3 . 

U1 As m^BtioE^ earlier, the lower the frequency of sound generated by a 

O Weaker, the stronger the diffiision of the air waves generated by compressing the air 
m15 xm the backside^ of titie ^edcer by the cone of the speaker. As such, in the first 
Q preferred embodiment of Kg. 2, if sizes, shapes, and positions of tlie dissipating 
^ holes 18a, 18b, 18c, and 18d, and the air passing holes 20a, 20b, and 20c are 
appropriately designed based on the gi^e of the speal^r 3, the frequency response of 
the ^aker 3, and the size of the sound box 1, for example, while tfie deplhx width 
20 X height of the sound box 1 are 40cmx 30cmx 120cm, the speaker 3 is an eight- 
inch speaker, and diameters of the air dissipating holes 18a, 18b, 18c and 18d and 
the air passing holes 20a, 20b, and 20c are made 8cm each, as shown in Fig. 3, the 
range L ~H of tiie frequency response of th6 speaker 3 can be divided into four (the 
smne number as the number of air chambers) frequency bands A, B, C, and D. Hius, 
25 when the band of frequency of sound generated by the speaker 3 is within the 
frequency band A, in the air chamber 14a on the back side of the spe^er 3 an instant 
air presisurc is^eherated due to the backward movement of the cone of the speaker. 
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and at ihis instant, the air pressure, prior to being depressnrized through the air 
dissipating hole I8a and the air passing hole 20a, has formed an ait cushion which 
enables the speaker 3 to generate a sound of high fidelity wiAin fi-equency baind A. 
Since the air cushion can be depressurized through the two air holes 1 8a and 20a and 
5 disappears rapidly after it has akeady actioned, it will not interfere with the air 
cushions generated subsequently. 

Further, wheii the frequency band of the sound generated by the speaker 3 is 
within the frequency band B, because the wavelength of the air waves generated 
during the compression of air on the backside of the speaker 3 by the cone of the 
Jl 0 speaker is shorter, the air wave, prior to generating an air cushion in the air chamber 
y 14a, through Ae air passing hole 20a, diffuses towards the air chamber 14b (at tiiis 
^ moment since the wavelength of the air wave is i^ot sufficiently low, it would not be 
^ able to continue its dififiision into the air chamber l4c), and then forms an air 
cushioti of lower densi^ in the connected air chambers r4a and 14b. After this air 
=P 15 cushiori has caused the speaker 3 to sufficientfy perform the generation of sound in 
C= the frequency range B, it can be depressurized rapidly throiigh the three air 
dissipating holes 18a, 18b, and 20b, so as not to interfere with the air cushions 
generated in succession. 

Similarly, when the frequency band of the sound generated by the speaker 3 
20 is within the frequency bands C and D, air cushiotos of corresponding pressures can 
be formed individually in tiie connected air chambers of 14a, 14b, and 14c, and of 
14a, 14b, 14c, arid 14d. Aft^r the air cushions has already actioned, they can be 
depressurized and disappear rapidly individually through the four air dissipating 
holes 18a, 18b, 18c, atid 20c, and throu^ the five air dissipating holes 18a, 18h, 
25 18c, 18d, and 18e, As d result, the air cushions produced would not interfere with 
each other. 
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As shown in Fig. 3, a line I is an ideal line representing the complete^ md 
xjontinuous frequencies of soimd geneirated by a speaker caii theoreticalfy generated, 
a line J is a liiie representing the relationship between frequency F and pressure P 
that can be obtained from the speaker system with a plurality of air chambers 

5 according to the present invention, and a link K is aline representing the relationship 
between frequency F and pressure P of a conventional spedcer sy^em with a single 
air chamber. As such, compared to the prior art, ihe speaker system according to the 
present invention is capable of generating a relatively complete and continuous 
frequency of sound from tie speaker. Furthermore, as it can be seen in Fig. 3, the 

0 hne J is formed into four levels corresponding to the sound box with four air 
chambers of the speaker system m Fig. 2. If the iiiterior of the sound box is divided 
into a greater number of air chambers, the correlation curve formed can further 
approachthe line I so as to further improve the quality of sound reproduction of the 
speaker. 

.5 

Spfiond preferred Hmbodiment 

Fig. 4 is a sectibnal side view of a second preferred embodiment of the 
speaker system according to the present invention, wherein except for the fact that 
air chambers 14a', UV, 14c' and 14* are arranged horizontally in a row, their 

20 principles of (deration and functions are all the same as those in the ^aker system 
of the first preferred embodiment sho\vn in Fig.2. Further, in Fig. 4 while air 
dissipating holes 18a', 18b', 18c', and 18d' are formed on the bottom surface of 
sound box 1' (the embodiment is not hmited to it), they can also be formed on^e top 
side surface, the left side surface, or the right side surface. 

25 According to tiie present inventicm, the interior of the sound box with the 

mounted speaker is divided into a plurality of air chambers, wherehi each of the air 
chambers has an ^ parsing hole connecting its next air chamber and an ^ 
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dissipating hole connecting lie exterior. Each of the air chambers wi& the 
cotmected dissipating air holes is used to generate a pressurized air cusWon on the 
baekside of ithe speaker corresponding to each frequency range of frequency 
response of Ae ^eaker. Meanwhile, the air dissipating hole of each air chamber is 
utilized to enable elimination of the air cushion at the approjaiate timing so as to 
avoid interference with Ihe air cushions generated in succession. Thus the speaker is 
able to have a proper and independent pressurized air cushion to cooperate wifliin 
each frequency range of the frequency response of the speaker so as to enable 
reproduction of hi^ fidelity sound ^equencies. 

The speaker systems described above are only examples of preferred 
embodiments of the speaker systems according to Ihe present invention. It is to be 
toderstood that aU modifications and variations with equivalent fimctions that do 
not violate the principle aijd technolo^ of the present invention shoiJd be included 
in the scope of the claiins to be described below. 
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